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Understanding how to find the area of a region bounded by polar curves is a fundamental concept in
calculus and geometry. In this article, we will explore the process of calculating the area enclosed by
specific polar curves, particularly focusing on the curves defined by R=10 and R=1.5, and how these
curves interact to form a bounded region. By the end of this comprehensive guide, you'll have a clear
grasp of the methods involved and be able to apply them to similar problems involving polar
equations.

Introduction to Polar Coordinates and Curves

What Are Polar Coordinates?

Polar coordinates provide a way to represent points in the plane using a radius and an angle, rather
than Cartesian coordinates (%, y). Each point in the plane is described by:

- r (radius): The distance from the origin to the point.

- B (theta): The angle between the positive x-axis and the line connecting the origin to the point.

The relationship between Cartesian and polar coordinates is given by:
-Xx=rcos 6
-y=rsin0

Common Types of Polar Curves

Polar curves can take various forms depending on the equations defining r as a function of 0, such
as:

- Circles: r = a constant

- Limacons:r=axbcosBorr=a=xbsin0

- Roses: r = a cos(nf) or r = a sin(n0)

- Spirals: r = a0

In this context, the curves given are circles with radii R=10 and R=1.5, which are represented as:
-r=10
-r=1.5

These are circles centered at the origin, with fixed radii.



Understanding the Problem: Boundaries and Regions

Identifying the Curves and Their Significance

Given the curves:
-r = 10: a circle centered at the origin with radius 10.
-1 = 1.5: a smaller circle centered at the origin with radius 1.5.

The problem asks for the area of the region bounded by these curves. Typically, this refers to the
region enclosed between these two circles, which forms an annular (ring-shaped) region.

Visual Representation of the Region

To visualize, imagine:

- Two concentric circles with the same center (the origin).
- The larger circle with radius 10.

- The smaller circle with radius 1.5.

The bounded region is the space lying between these two circles.

Calculating the Area of the Bounded Region

Area of a Circle in Polar Coordinates

The area enclosed by a polar curve r = f(0), over a specific interval of 6, is given by the integral:
\[ \text{Area} = \frac{1}{2} \int {\alpha} "~ {\beta} [f(\theta)]~2 d\theta \]

For a circle, where r is constant, the calculation simplifies.

Area of the Outer Circle (r = 10)

Since r = 10 is a circle with radius 10, the entire circle's area is:
\[ A {\text{outer}} = \pi\times 1072 = 100\pi \]

Similarly, for the inner circle (r = 1.5):
\[ A {\text{inner}} = \pi\times 1.572 = \pi \times 2.25 = 2.25\pi \]

Area of the Annular Region

The region bounded between the two circles is the difference of their areas:
\[ A {\text{region}} = A {\text{outer}} - A {\text{inner}} = 100\pi- 2.25\pi = (100 - 2.25)\pi =
97.75\pi \]

Thus, the area of the bounded region is:
\[ \boxed{97.75\pi} \]



This is approximately:
\[ 97.75 \times 3.1416 \approx 306.7 \]

More Complex Cases: When Curves Are Not Concentric

While in this specific problem, the circles are concentric, in many cases, the polar curves may
intersect or form more complex regions.

Example: Non-concentric Circles or Curves

Suppose the curves are given by:
-r=a
-1t = b(0)

In such scenarios, the steps to find the bounded area are:

1. Find the points of intersection by solving:

\[ a =Db(0)\]

2. Determine the 6-values where the curves intersect.

3. Set up the integral(s) to find the area between the curves over the interval(s).

Calculating the Area Between Two Curves

If two polar curves r = f(0) and r = g(0), with f(0) = g(6) over [a, B], then the area enclosed between
them is:
\[ A =\frac{1}{2} \int {\alpha}~{\beta} [f(\theta)~2 - g(\theta)”2] d\theta \]

This approach is essential when dealing with non-concentric or more complex curves.

Summary of Key Steps to Find Area Bounded by Polar
Curves

1. Identify the curves and their equations.

2. Determine the intersection points by solving for 6 where the curves meet.

3. Set the limits of integration based on these intersection points.

4. Use the area formula for polar regions:

\[ A =\frac{1}{2} \int {\alpha}~{\beta} [f(\theta)"2 - g(\theta)”2] d\theta \]

5. Compute the integral carefully, considering the nature of the functions involved.
6. Interpret the result as the area of the bounded region.

Practical Applications and Examples



Example 1: Bounded Region Between Two Concentric Circles

Given:
-r=10
-r=1.5

Find the area of the annular region:
- Solution: As shown earlier, the area is \(97.75\pi \approx 306.7\).

Example 2: Non-Concentric Circles or Curves

Suppose:
-r=8+4cos0
-T=6

Find the area enclosed between these curves.

Solution steps:

1. Find intersection points (solve \(8 + 4 \cos \theta = 6\))

2. Determine 6-intervals where the outer curve is larger.

3. Set up the integral:

\[ A =\frac{1}{2} \int {\theta 1}~ {\theta 2} [ (8 + 4 \cos \theta)"2 - 672 ] d\theta \]
4. Compute the integral accordingly.

Conclusion

Calculating the area of regions bounded by polar curves is a vital skill in advanced mathematics,
with applications spanning physics, engineering, and computer graphics. For simple cases involving
concentric circles, the calculation reduces to subtracting their areas. For more complex curves,
setting up and evaluating the appropriate integrals—often involving the square of the functions—is
necessary. By understanding the fundamental formulas and approaches outlined in this article, you
can confidently tackle a wide range of problems involving polar regions.

Additional Tips for Success

- Always sketch the curves to visualize the region.

- Carefully determine the points of intersection.

- Pay attention to the limits of integration, especially in non-concentric or overlapping scenarios.
- Use symmetry when possible to simplify calculations.

- Double-check your integrals and algebraic steps for accuracy.

With these concepts and methods, you are well-equipped to find the area of regions bounded by a
variety of polar curves, including circles, roses, and more complex shapes.



Frequently Asked Questions

What is the method to find the area of a region bounded by
two polar curves?

The area between two polar curves r = f(0) and r = ¢(0) is found by integrating the difference of
their squared radii over the relevant interval: Area = 0.5 [ (f(8))? - (g(6))? d6.

How do you determine the points of intersection between the
two polar curves?

Set the two curves equal to each other (f(6) = g(8)) and solve for 0 to find the intersection points,
which define the limits of integration.

What is the significance of the radius R=10 in the given polar
curves?

The radius R=10 indicates a boundary or outer limit for the polar region, which may be used as an
upper bound in the area calculation or to define the curve's maximum extent.

How does one interpret the parameters R=10 and R=01.5 in
the context of polar curves?

R=10 and R=1.5 likely represent specific radii for the curves or boundary conditions, indicating the
size and shape of the regions bounded by the curves.

Can you provide a general formula for the area bounded
between two polar curves?

Yes, the area between r = f(6) and r = g(0) from 6 = a to 6 = b is given by: Area = 0.5 f.® [ (f(8))? -
(g(©))* ] dé.

What are common challenges when calculating areas bounded
by polar curves?

Challenges include accurately finding intersection points, setting correct limits of integration, and
handling curves that overlap or intersect multiple times.

How do symmetry properties of polar curves simplify the area
calculation?

If the curves are symmetric about axes or the pole, you can compute the area over a smaller interval
and multiply accordingly, simplifying the integration process.



What tools or software can assist in calculating the area
between polar curves?

Mathematical software such as Wolfram Mathematica, Desmos, GeoGebra, or graphing calculators
can help visualize the curves and compute the integrals needed for the area.

In the context of the given curves, what steps should be
followed to find the bounded region's area?

First, identify the equations of the curves and their intersection points, determine the relevant 6
limits, set up the integral of the difference of their squared radii, and then evaluate the integral to
find the area.

Additional Resources
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Understanding the geometry and calculus of polar curves is crucial in many scientific and
engineering applications. Today, we delve into a fascinating problem: determining the area of a
region bounded by specific polar curves, notably involving the equations \(r = 10\),\(r = 1.5\), and
another curve that appears to be incomplete or possibly misrepresented in the problem statement.
Despite the ambiguity, we'll interpret and analyze the problem based on standard polar curve
procedures, providing a comprehensive, technical, yet accessible guide.

Introduction to Polar Coordinates and Curves

Before tackling the problem, it’s essential to understand the fundamentals of polar coordinates and
curves.

What Are Polar Coordinates?

In the Cartesian coordinate system, points are specified by (x, y), but in polar coordinates, a point is
represented by (r, 6), where:

- r is the distance from the origin to the point.
- O (theta) is the angle between the positive x-axis and the line connecting the origin to the point.

This system is particularly useful for describing curves that are naturally circular or spiral in shape.
Common Types of Polar Curves

- Circles: Defined by equations like \(r = a \), where \( a\) is a constant.
- Lemniscates, cardioids, and spirals: More complex curves with specific polar equations.



- Radii and angles: The bounds of integration often involve calculating intersection points of these
curves.

Deciphering the Given Curves

The problem statement references the curves:

-\(r=10V1)
-\(r=1.5Y\)
- An incomplete or ambiguous curve, possibly meant to be \( r = 1.5 \theta \) or similar.

Given the notation, it’s common in polar problems to encounter:

- Constant radius circles: \(r = 10), a circle centered at the origin with radius 10.
- Limacon or spiral curves: \( r = a \theta \) or similar.

Assuming the intended curves are:
1. Circle: \(r =10\)
2. Inner boundary circle: \(r = 1.5)

3. Another boundary curve: Possibly \( r = 1.5 \theta \) or similar, but since the notation is unclear,
we will consider typical scenarios involving these curves.

Interpreting the Region: A Hypothetical Scenario

Given the ambiguity, let’s consider a typical problem: finding the area bounded between a circle of
radius 10 and an inner circle of radius 1.5, and possibly an additional curve involving \(r = 1.5
\theta \).

Possible Region Description

- Outer boundary: \(r = 10)

- Inner boundary: \(r =1.5)

- Additional boundary (hypothetical): \( r = 1.5 \theta \)

The goal could be to find the area of the region enclosed between these curves for specific ranges of
\(\theta \).

Assumption for the Calculation

Suppose the region is bounded between:



-\(r = 1.5)) (inner circle)
-\(r =10)) (outer circle)
- And a spiral \( r = 1.5 \theta \) for \( \theta \) between 0 and some value where the curves intersect.

This is a common setup in polar area problems, where the area between curves is calculated via
definite integrals.

Methodology for Calculating Area in Polar Coordinates

Calculating the area enclosed between polar curves involves integrating over the relevant range of \(
\theta \). The general formula for the area \( A\) enclosed between two curves \( r_1(\theta) \) and \(
r 2(\theta) \) over \( \theta \in [\alpha, \beta] \) is:

\[

A =\frac{1}{2} \int {\alpha}~{\beta} \left[ r 2(\theta)~2 - r 1(\theta)”2 \right] d\theta
\]

Key steps:

1. Identify the curves involved.

2. Determine the points of intersection to find the limits of integration.

3. Set up the integral based on the region.
4. Evaluate the integral to find the area.

Step-by-Step Calculation (Hypothetical Example)

Let's assume the problem involves the region bounded between:

-\(r =10) (outer circle)
-\(r = 1.5 \theta \) (spiral)

and we want to find the area enclosed between these curves from \( \theta = 0 ) to the intersection
point.

Step 1: Find Intersection Points
Set\(r=10\) and \(r = 1.5 \theta \):
\[

10 = 1.5 \theta \Rightarrow \theta = \frac{10}{1.5} = \frac{20} {3} \approx 6.6667 \text{ radians}
\]



This is the \( \theta \) at which the spiral reaches the circle boundary.
Step 2: Set Up the Integral

The area enclosed between the spiral \( r = 1.5 \theta \) and the circle \(r = 10 ) from \( \theta=0)
to \( \theta=20/3) is:

\[

A =\frac{1}{2} \int {0}"~{20/3} \left[ (10)"2 - (1.5 \theta)” 2 \right] d\theta
\]

Simplify:

\[

A =\frac{1}{2} \int {0}~{20/3} \left[ 100 - 2.25 \theta”2 \right] d\theta
\]

Step 3: Evaluate the Integral

Compute:

\[
A =\frac{1}{2} \left[ 100 \theta - 0.75 \theta” 3 \right] 0~ {20/3}
\]

Plugging in the limits:

\[

A = \frac{1}{2} \left[ 100 \times \frac{20}{3} - 0.75 \times \left( \frac{20} {3} \right)~ 3 \right]
\]

Calculate each term:

-\( 100 \times \frac{20}{3} = \frac{2000}{3} \approx 666.67 \)
-\(\left( \frac{20} {3} \right)~3 = \frac{8000} {27} \)

Then,

\[

0.75 \times \frac{8000} {27} = \frac{3} {4} \times \frac{8000} {27} = \frac{8000 \times 3} {4 \times
27} =\frac{24000}{108} = \frac{200}{9} \approx 22.22

\]

Putting it all together:

\[
A =\frac{1}{2} \left[ 666.67 - 22.22 \right] = \frac{1} {2} \times 644.45 \approx 322.22

\]

Thus, the area is approximately 322.22 square units.



Additional Considerations and Variations

- Multiple regions: If the region is split into multiple parts, each should be integrated separately and
summed.

- Different curves: The method adapts to various boundary curves, whether circles, spirals, or
cardioids.

- Intersection points: Critical for defining the limits of integration; solving for \( r 1(\theta) =

r 2(\theta) \) is often necessary.

- Symmetry: Exploit symmetry if present to reduce computation.

Conclusion: The Importance of Precise Data and
Methodical Approach

Calculating the area enclosed by polar curves requires a clear understanding of the curves involved,
their intersections, and the proper setup of integrals. While the initial problem statement contained
some ambiguities, the methodology demonstrated applies broadly to many similar problems,
emphasizing the importance of:

- Correctly identifying the curves involved.
- Finding intersection points to establish integration bounds.
- Applying the polar area formula with careful algebraic and integral calculus.

In practice, always verify the equations and the region's boundaries before performing calculations.
This meticulous approach ensures accurate results and a deeper understanding of the fascinating
world of polar geometry.

Note: If the original problem statement can be clarified or if the specific curves are provided more
precisely, the method described can be tailored further to give an exact numerical answer.

Find The Area Of The Region Which Is Bounded By The Polar
Curves And R10015R10015

Find The Area Of The Region Which Is Bounded By The Polar Curves And R 10 01 5R 10 01 5


https://sip.evo9x.com/ma09/find-the-area-of-the-region-which-is-bounded-by-the-polar-curves-and-r-10-01-5-r-10-01-5.pdf
https://sip.evo9x.com/ma09/find-the-area-of-the-region-which-is-bounded-by-the-polar-curves-and-r-10-01-5-r-10-01-5.pdf

Related Articles

e Find The Exact Value Of Each Expression. (Enter Your Answer In Radians.)(a) Sin1(3/2)b)
Cos1(1/2)

e List All The Levels In Community DevelopmentDistinguish Between Community And
Community Development

e After Determining An 8-year-old Child Is Unresponsive, What Is The Best Site To Check For A
Pulse?

Back to Home


https://sip.evo9x.com/ma09/find-the-exact-value-of-each-expression-enter-your-answer-in-radians-a-sin1-3-2-b-cos1-1-2.pdf
https://sip.evo9x.com/ma09/find-the-exact-value-of-each-expression-enter-your-answer-in-radians-a-sin1-3-2-b-cos1-1-2.pdf
https://sip.evo9x.com/ma09/list-all-the-levels-in-community-developmentdistinguish-between-community-and-community-development.pdf
https://sip.evo9x.com/ma09/list-all-the-levels-in-community-developmentdistinguish-between-community-and-community-development.pdf
https://sip.evo9x.com/ma09/after-determining-an-8-year-old-child-is-unresponsive-what-is-the-best-site-to-check-for-a-pulse.pdf
https://sip.evo9x.com/ma09/after-determining-an-8-year-old-child-is-unresponsive-what-is-the-best-site-to-check-for-a-pulse.pdf
https://sip.evo9x.com

